The dramatic expansion of Taiwan universities/colleges from about 100 to 160 from the late 1980s has encountered problems due to social and global changes. What should Taiwan universities move toward and how? This research relies on secondary data to explore the issues Taiwan universities currently face-a low birth rate and global competition. The decreasing number of incoming students will result in a lower registration rate and less tuition revenue, which will make some universities struggle to survive. Hence, government policies, proposed by the Ministry of Education, have been implemented to assist Taiwan universities to adjust to external changes. The Innovative Transformation Policy, adopted in 2015, consists of strategies for university-industry cooperation, university mergers, university closures, and a re-shaping of the university paradigm. This policy has begun to be implemented and its initial outcome will be continually evaluated. In accordance with the Innovative Transformation Policy, this study encourages Taiwan universities to improve governance, set prominent unique characteristics of development, and enhance global competitiveness.
Introduction
In Taiwan, encouraged by the philosophy of neo-liberalism and the expansion of universities, higher education was requested to provide more educational opportunities to the general public from the late 1980s. With the massification and popularity of higher education, university governance, teaching excellence, and students' learning quality have also become matters of sincere concern. The increasing development of political democracy, economic liberty, and social diversity has contributed to the changing context for Taiwan universities. First, the movement from an authoritarian to democratic regime in Taiwan has also induced the development of campus democracy, in which faculty and student engagement in university governance has gained its importance [1, 2] . Second, a liberalized economy has brought debate on the desirable degree of government intervention in university governance and the appropriate balance between public and private universities. Facing the challenges of economic globalization, Taiwan's higher education sector has attempted to improve its competitiveness to attract more international students. Currently, there are 159 universities and colleges, 47 public and 112 private. Public universities have long benefited from more grants, better reputations, and less enrollment pressure; on the other hand, private universities bear higher burdens in terms of student enrollment and financial operation. The issues of how to compete in the global higher education market and how to compete with counterparts, whether public or private, have become salient for Taiwan universities. Third, a diverse society has shaped an open and diverse society and campuses [2] . In Taiwanese society, the birth rate has dramatically dropped, and most universities are encountering downward enrollment pressure, especially since 2016. Consequently, the wide expansion of universities in the late 1980s has led to a series of unexpected consequences, Following the rapid expansion of universities and colleges, Taiwan's higher education system has evolved from an elite system to a universal one with a consequent increasing number of university graduates. As a result, graduates suffer from fierce competition for employment with uncertain wage prospects, and face a low rate of return after investing time and money in higher education [12] . While the number of higher education institutions has increased rapidly, the declining birth rate will sharply decrease the number of incoming students and tuition revenue, and many universities will encounter difficulties in surviving.
Meanwhile, the quality assurance (QA) and quality enhancement (QE) of higher education have drawn great attention [13] . The foundation of Higher Education Evaluation and Accreditation Council of Taiwan (HEEACT) was established jointly by the Ministry of Education and all the higher education institutions in Taiwan on 26 December 2005. Since 2006, HEEACT has conducted higher education quality assurance evaluations to promote quality education and research in universities. The objectives of the evaluation aim to [14] :
(1) Understand the mechanism and practice of each program in ensuring their student learning outcomes. (2) Judge and recommend the accreditation status and validation period of programs of universities in their evaluation mechanism for implementing student-learning outcomes. (3) Facilitate the quality improvement mechanism of programs. (4) Assist programs to develop their own educational characteristics, moving toward excellence; help in-service Master's degree programs to develop their own features and strengths to meet the needs of the business world. (5) Provide the government with the evaluation results for reference in mapping out future higher education policy.
The first round of evaluations was completed in 2009, and the second round, which particularly emphasizes student learning outcomes, has begun. Some universities have been responsible for self-evaluation as their application of governance performance has been confirmed and approved by the Ministry of Education. The evaluation and accreditation processes not only shape university governance in teaching, research, and service, but also direct government policies assisting universities facing fewer incoming students and global competition in higher education.
Taiwan's East-Asian counterpart, Japan, has faced similar issues. The number of 18 year olds was 2.05 million in 1992, but only 1.2 million in 2012, while the number of universities increased from 523 in 1992 to 783 in 2012 [15] . Since 2000, some universities have announced a halt to enrollment increases and almost half of the private universities have struggled to obtain sufficient enrollment. The economies of achieving university scale within a globally competitive framework influence executive perceptions on establishing globally recognized status in research and teaching. The Japanese government's policy to internationalize domestic universities has not shown much progress according to the opinions of many university executives. Most Japanese universities emphasize serving local needs in research and teaching. University managers were provided similar amounts of resources to pursue external research in 2005 and again in 2012. Comparative data suggest that much less was accomplished with the second round of funding when compared with the first when the outcome measures where improvements in their universities' globally recognized status. [16] . In general, both Taiwan and Japan are encountering fewer incoming students and globalization.
Analysis
Taiwan universities have been affected by a multitude of global, local, and social changes, and have been learning to respond and adjust to external changes [17] . These have particularly come from the decreasing number of incoming students, due to a declining birth rate, and the pervasive, inevitable trends of contemporary globalization. Low registration rates with the resulting decreased tuition revenues are severe challenges currently facing Taiwan higher education. These factors have pushed the government to enact the Innovative Transformation Policy to assist Taiwan universities in encountering these externally derived changes. The strategies of university-industry cooperation, university mergers, closures and a re-shaping of the university paradigm are/will be implemented to handle the problems. The research reported on in the next sections relies on secondary data, including statistical data, official documents, surveys, and previous research results, to explore the contextual factors and the issues Taiwan universities currently encounter.
Low Birth Rate and Decreasing Registration Rate
Birth rate is defined as the number births per 1000 population (birth/1000). Figure 1 shows a decreasing birth rate of 17.24/1000 in 1988 to 7.21/1000 in 2000. Cultural factors play a significant role in some aspects of this changing birth rate. For example, in Asian society since, those who are born in the year of the Tiger are forbidden from participation in certain joyful occasions, some women would avoid having babies in these years (1998 and 2010), thereby accounting for the low birth rate in these years. By contrast, those born in the year of the Dragon are a blessing; therefore, the birth rates were higher in 2000 and 2012. Overall, however, a variety of factors have contributed to a declining birth rate. Young couples in Taiwan can expect low salaries, but high living expenses with regards to housing, education, and maintaining a satisfactory standard of living, and some have even come to promote the concept of DINK (double income no kid) as an acceptable lifestyle. The declining birth rate has wide-reaching consequences. For instance, President Ma Ying-Jeou even once stated that the low birth rate is an issue of national security, and those at all levels of government have tried to offer financial incentives and tax exemptions for young couples to increase their willingness to raise children [18] . 
Birth rate is defined as the number births per 1000 population (birth/1000). Figure 1 shows a decreasing birth rate of 17.24/1000 in 1988 to 7.21/1000 in 2000. Cultural factors play a significant role in some aspects of this changing birth rate. For example, in Asian society since, those who are born in the year of the Tiger are forbidden from participation in certain joyful occasions, some women would avoid having babies in these years (1998 and 2010), thereby accounting for the low birth rate in these years. By contrast, those born in the year of the Dragon are a blessing; therefore, the birth rates were higher in 2000 and 2012. Overall, however, a variety of factors have contributed to a declining birth rate. Young couples in Taiwan can expect low salaries, but high living expenses with regards to housing, education, and maintaining a satisfactory standard of living, and some have even come to promote the concept of DINK (double income no kid) as an acceptable lifestyle. The declining birth rate has wide-reaching consequences. For instance, President Ma Ying-Jeou even once stated that the low birth rate is an issue of national security, and those at all levels of government have tried to offer financial incentives and tax exemptions for young couples to increase their willingness to raise children [18] . By then, overall tuition revenues for universities will be reduced by 30 billion dollars, while the demand for faculty members will also be reduced by 10 thousand [19] . An interesting observation is that the estimated number of freshmen will drop significantly in 2016, reflecting the reduced number of births in the 1998 year of the Tiger. The decreasing number of freshmen provides a challenge for Taiwan universities. One alternative has been to emphasize recruiting more international students from the global education market [20] . Table 1 and Figure 2 present the actual and estimated number of entering freshmen from 2009 to 2030. High, middle and low estimations all show that student numbers will drop from 272 thousand in 2014 to around 250 thousand in 2016, and finally to 200 thousand in 2021. By then, overall tuition revenues for universities will be reduced by 30 billion dollars, while the demand for faculty members will also be reduced by 10 thousand [19] . An interesting observation is that the estimated number of freshmen will drop significantly in 2016, reflecting the reduced number of births in the 1998 year of the Tiger. The decreasing number of freshmen provides a challenge for Taiwan universities. One alternative has been to emphasize recruiting more international students from the global education market [20] . Within their current structures, higher education institutions (HEIs) are, of course, highly student dependent and thus the projected decline in such numbers poses severe challenges. For the 2013 academic year, the enrollment quota was 324 thousand, but the actual enrollment was 259 thousand leaving a vacancy of 65 thousand. The average registration rate was 79.8%. Tables 2-5 present the registration rates for undergraduate, master and doctoral programs in the north, middle, south, east, and off-shore island regions of Taiwan (it can be noted that the west side of Taiwan is divided into the north, middle, and south regions). Of note is first that the undergraduate registration rate is above 90% in each region, and second, that public universities have a higher average registration rate than private universities. Moreover, universities in the middle region tend to have a slightly higher registration rate. Within their current structures, higher education institutions (HEIs) are, of course, highly student dependent and thus the projected decline in such numbers poses severe challenges. For the 2013 academic year, the enrollment quota was 324 thousand, but the actual enrollment was 259 thousand leaving a vacancy of 65 thousand. The average registration rate was 79.8%. Tables 2-5 present the registration rates for undergraduate, master and doctoral programs in the north, middle, south, east, and off-shore island regions of Taiwan (it can be noted that the west side of Taiwan is divided into the north, middle, and south regions). Of note is first that the undergraduate registration rate is above 90% in each region, and second, that public universities have a higher average registration rate than private universities. Moreover, universities in the middle region tend to have a slightly higher registration rate. Table 4 indicates that for doctoral programs, the private university average registration rate is higher than that for public universities. A possible explanation is that public universities have higher quotas that apply to almost every discipline, even those that have proven less popular for student enrollment. Tables 2-4 display comprehensive university registration rates in 2014. Table 5 exhibits the technology/vocational university/college registration rate. Private HEI registration rates vary from 51.33% to 75.92%, indicating that they face more challenges than comprehensive universities. There is a saying that universities in Taiwan will fall down from the East to the West and from the South to the North due to unequal regional development. Table 6 shows the estimated enrollment for undergraduate, Master's and doctoral programs in 2023, and both undergraduate and doctoral programs will sharply decrease, by 32.76% and 37.4% respectively. 
Globalization and Internationalization
Universities have been propelled into the center of the global political economy of knowledge production by a number of factors: mass education, academic capitalism, the globalization of knowledge, the democratization of communication in the era of the Internet, and the emergence of the knowledge and innovation economy. Pusser, Kempner, and Marginson argue that universities are uniquely suited for their transformative democratic potential as global public spheres, where public interaction, conversation, and deliberation take place. At a time of increased privatization, open markets, and government involvement in higher education, their work also addresses the challenges facing the university in its role as a global public sphere. In nearly every national context the pressures of globalization, neo-liberal economic restructuring, and new managerial imperatives challenge traditional norms of autonomy, academic freedom, access, and affordability [21] .
In the era of contemporary globalization, the internationalization of universities has been emphasized to attract students from the global market, with a corresponding pressure for institutions to gain high academic reputations in the global competitive rankings, and to create unique brands within the global higher education community. According to Ho, Lin and Yang (2015), the internationalization of higher education can be defined as "a process of integrating an international dimension into the teaching, research, and service functions of an institution of higher education" [22] . Internationalization can be achieved through a variety of strategies, for example, encouraging students to study abroad, recruiting foreign students, increasing joint degree programs, strengthening cooperation with overseas universities, integrating international knowledge into the curriculum, and promoting the publication of articles in international journals. With these strategies, the mobilization of international interaction and the cultivation of international human resources are foreseeable.
In Taiwan, more than 60% of international students are from Southeast Asia and the percentage is gradually increasing. A friendly Chinese learning environment, political stability, social soundness, a good quality living environment, and opportunities for scholarships contribute to favorable conditions for international students. The opportunity to improve language proficiency, including Chinese, English, and other languages, has been fundamental for dealing with the challenges of globalization. Some university departments have set linguistic thresholds for graduation. Bilingual, trilingual, or even multilingual learning has been advocated throughout Taiwan's higher education to equip students with a competitive advantage with regards to internalization and global development [23] .
Ministry of Education's Policies
There is an imbalance between quantity and quality of allocation of resources in public and private universities. Current university education in Taiwan involves the demands and challenges of university governance, autonomy, and the continual improvement of the quality of teaching and research. Hence, a clear definition or classification of universities, self-governance mechanisms, and an improvement in the quality and quantity of teaching, research, and service, have gained importance. "The White Paper on University Education Policy", proposed by the Ministry of Education, aims at assuring the development of university education, the quality and quantity of the allocation of resources, the models of university operation, the degree of internationalization, the interaction between universities and society, and the establishment of an effective evaluation system. The White Paper provides practical approaches and advice for the pursuit of university's excellence. The missions of Taiwan universities consist of achieving academic excellence, providing community service, and playing a significant role in internationalization [20] .
In addition, the Ministry of Education's objectives relevant to higher education are summarized as follows [20]:
(1) Human resource development: To implement the White Paper by establishing forward-looking innovative mechanisms for human resource development, focusing on strategies to actively cultivate a highly-skilled internationally competitive workforce with multifaceted expertise, and to provide a strong reliable basis for the nation to pursue sustainable development. (2) Quality in teaching and research: To establish world-class universities and cutting edge research centers; to provide teaching excellence awards to a number of universities; to strengthen the education and training of highly-skilled people in higher education, as aligned with the needs of industry; to expand cross-strait academic exchanges; to vigorously promote education innovation and provide universities and colleges with more operational flexibility; to encourage domestic universities to adopt international practices and benchmarks; and to improve the quality of universities' teaching, research, and international competitiveness. (3) Implementing the second Phase of the Technological and Vocational Education Reform Plan:
To train highly-skilled technology professionals; to shorten the existing gap between education and the demands of employment; to further align technological and vocational education and training (TVE) to meet the needs of industry; to further develop exemplary universities of science and technology; to demonstrably manifest the practical relevance of TVE; to redefine its core values; and to increase its educational competitiveness. (4) Effective implement and promotion of lifelong learning and associated activities: To integrate the resources of government and the private sector to make family education services more widely available; to safeguard and maintain the learning rights of the elderly, and to make education channels locally available for all senior citizens; to promote the innovation of services provided by public educational facilities; to provide a wide range of lifelong learning resources; and to focus on the innovative use of library spaces and facilities, and to create quality reading environments with a good ambience. (5) Assisting young people to explore career options: To promote competitions for innovative young entrepreneurs; to build stronger links between secondary schools, colleges, universities, and workplaces; to encourage more young people to engage in public and community affairs; to promote youth volunteering, charity work, and service-learning; and to encourage young people to take part in international events, to travel abroad, and to expand their international experience.
Moreover, the Ministry of Education has eagerly moved to implement the Innovative Transformation Policy, as shown in Table 7 . With regards to the strategies of university closures, cooperation and mergers, it is expected that 8-12 public universities will merge, and the remaining campus land will be contracted out or be adopted for other use. Furthermore, 20-40 private universities will close, and these campuses will then be transformed into facilities for elderly care, day care, job training, or social housing. A trust fund will be set up to pay compensation to the faculty and staff. Table 8 shows the deceasing demand for faculty from 50,024 in 2013 to 39,579 (estimated) in 2023. This estimation indicates that a number of those holding doctoral degrees will not find full time jobs and it also indicates an oversupply of doctoral programs [23] . Regarding the strategy of transferring university faculty to industry, the Ministry of Education plans to set up a platform to match university supply capacity and industry demand requirements in terms of faculty expertise and development orientations. Universities and industries will be subsidized and motivated to encourage such cooperation. With respect to re-shaping the overall university paradigm, strengthening the university-industry relationship, establishing schools abroad, and initiating experimental education for university-industry cooperation are various strategies for current universities to find alternatives to enhance their sustainability. Moreover, faced with the decreasing number of university students, the Ministry of Education will reduce the quota of enrollment from 10% to 30% if a public university's registration rate is below 80% for two consecutive years, and if a private university's registration rate is below 70% for two consecutive years. Since 2011, the quota for a class size has been reduced from 60 to 58 students, and will gradually be reduced to 50. The student-teacher ratio will be required to decrease from 32:1 to 27:1 from 2016, which means every 27 students will require at least one full-time teacher. The graduate student-teacher ratio will also be adjusted from 12:1 to 10:1. The training of doctoral students has been asked to focus on both practical and academic dimensions. Furthermore, current faculty members will be offered more incentives to promote university-industry cooperation than before in order to create possibilities for career transfers.
Universities' Views
In this era of contemporary globalization, knowledge and innovation are the key requirements for gaining competitive advantage in academic excellence and elite cultivation. Given the emphasis on university appraisals and the pursuit of excellence all over the world, Taiwan has promoted a policy entitled "Stepping towards Premier University Plan" since 2006 [24] . The Ministry of Education has appropriated a special budget of 10 billion Taiwan dollars per year from 2006 to 2016 [25] . Eleven public universities and one private university have been selected as targets to obtain the grants for particular breakthroughs. , and, of this amount, 2.4 billion was to help comprehensive universities to establish unique characteristics of development, and to improve faculty teaching, student learning, curriculum design to enhance students' employment competitiveness, university-industry cooperation, and academic-practical integration. The teaching excellence grant was 1.575 billion in 2014, and 1.568 billion in 2015 [26] . The budget has gradually decreased because government revenue and its allocation to higher education decreased, and because the government has helped the program to achieve significant progress.
The 2014 Government education budget, as presented in Table 9 , shows that 41.61 billion was granted to public universities, while 22.5 billion was granted to private universities. The total number of students for the 2013 academic year was about 1.4 million with the average budget for each student of NT$45,000. Questions have been raised as to whether this amount per student is sufficient. Is it reasonable for a student in higher education? Is it equitable for students in both public and private universities? Some scholars have proposed that this allocation of money per student be replaced with a scheme of education vouchers for parents and students with which they can themselves decide how and where to make commitments and expenditures [27] . Taiwan university presidents met on 27 March 2015 to discuss how to confront the reality of decreasing incoming student numbers. Cheers Magazine surveyed university and college presidents to understand their main concerns and responses to Taiwan's current higher education situation. 152 presidents reported their main concern to be student recruitment, followed by HEI financing and grants from the Ministry of Education, as shown in Table 10 . Their solutions or policies, in Table 11 , include strengthening teaching, improving recruitment strategies, promoting university-industry cooperation, and increasing overall enrollments of international students. To a large degree the concern of these senior higher education leaders corresponds to the abovementioned Innovative Transformation Policy enacted by the Ministry of Education, and suggests that Taiwan universities will need to clearly determine their own unique characteristics of development, expand the scope of university-industry cooperation, develop their comparative advantage and recruit international students on this basis.
Conclusions
The Innovative Transformation Policy has been implemented for a number of months, having been introduced in March 2015. The evaluation is ongoing and will take time to produce results that can be analyzed and studied. However, based on current analysis, university responses and scholars' suggestions [23, 24, 28, 29] , three conclusions can be made.
First, focusing university governance on issues of sustainability and competitiveness is the most important issue. Efficiently integrating teaching resources and cross-disciplinary curriculum design can equip students with multiple abilities and opportunities for career preparation. Since 2012, the Ministry of Education's policy of a "University Self-Governing Project" has deregulated and empowered certain public universities to transform themselves into corporations or public bodies with autonomy and flexibility concerning human resources, finances, accounting, recruitment, organizational structure, and student affairs. In this way, a university can avoid unwanted government intervention and promote its own local and global competitiveness [20, 23, 28, 29] . Institutional research can further benefit a university's good governance. According to the Association for Institutional Research (AIR), universities all over the world have paid attention to data-driven and evidence-based institutional research to enhance their decision-making and long-term planning with regards to admissions, financial management, curriculum design, enrollment, staffing, student life, facilities, athletics, and alumni relations. With an emphasis on big data, institutional researchers systematically and empirically collect and analyze warehouse quantitative and qualitative data to benefit university governance of teaching, research, community service, and student learning outcomes [30] .
Second, departments or colleges with unique characteristics of development can combine their local advantage with industrial development, and the university vision for market differentiation for sustainability. For example, some universities have emphasized cultural creativity to identify and implement soft power, while some focus on market sensitive and rewarding fashion design or innovative technologies to mark their institution's specialty. At the same time, it is also important to assure a university's diversity and quality. Diversity can be shown in recruiting students and faculty with diverse academic backgrounds, expertise, languages, practical skills, and industrial connections. Diversity not only manifests universities' concern with social equality and demand, but also represents a university's uniqueness and competitive advantage by reflecting social differences. In terms of university quality, assessment and excellence with regards to performance in research, teaching, and community service have long been promoted to create an attractive campus for students, faculty, and staff [23, 24, 28, 29] .
Third, globalization initiates significant opportunities for international mobility and cross-country job demand. As a result of globalization pressures and opportunities, higher education also encounters competition from other countries. Interaction within the international academic community, shaping a friendly environment, promoting cross-country cooperation, recruiting international students, providing faculty or student exchange, and creating joint degree programs have been pervasive and encouraged. Taiwan has its competitive advantage in the fields of electronic engineering, semiconductors, medical science, fashion design, cultural creativity, and social science. Along with the tide, each university should continue excelling with its own uniqueness [23, 24, 28, 29] .
